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Penelitian ini bertujuan untuk mengetahui pengaruh ukuran diameter 
droplet (dC0/dB0) terhadap laju perambatan api (𝑉𝑓) dan mengetahui pengaruh 
jarak antar droplet (S/d0) terhadap laju perambatan api (𝑉𝑓) pada bahan bakar 
biosolar dalam kondisi microgravity.  
Metode penelitian yang digunakan merupakan metode eksperimen. 
Instrumen uji dibuat untuk menempatkan droplet bahan bakar didalam sistem 
pembakaran.Instrumen uji dijatuhkan dari drop tower dengan ketinggian 6m. 
Diameter droplet (dC0/dB0) divariasi dengan ukuran 0.5, 1.0, 1,5 pada jarak droplet 
(S/d0) = 5,6,7,dan 8, dengan percobaan dilakukan sebanyak tiga kali. Perambatan 
api di dalam instrumen uji dilihat dan direkam oleh kamera PENTAX Q 30 fps.  
Hasil ditemukan laju perambatan api tertinggi terdapat pada ukuran 
diameter droplet (dC0/dB0) = 0.5 dengan nilai laju perambatan api 150 mm/s pada 
jarak antar droplet (SBC/dB0) = 5. Pengujian dengan jarak antar droplet 8 
menunjukkan laju perambatan api terendah untuk diameter droplet 1,5 dengan 
nilai laju perambatan api 8 mm/s. Pertambahan diameter droplet menyebabkan 
luas permukaan droplet menjadi semakin besar sehingga waktu perambatan api 
(𝑡𝑓𝐵𝐶) semakin menurun.  Jarak antar droplet yang semakin besar menyebabkan 
waktu perambatan api (𝑡𝑓𝐵𝐶) menurun. Penelitian ini menunjukkan hasil waktu 
perambatan api (𝑡𝑓𝐵𝐶) meningkat dan laju perambatan api (𝑉𝑓) menurun seiring 
dengan bertambahnya ukuran diameter droplet (dC0/dB0) kemudian waktu 
perambatan api (𝑡𝑓𝐵𝐶)  meningkat dan laju perambatan api menurun (𝑉𝑓) seiring 
dengan bertambahnya jarak antar droplet (dC0/dB0).  
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This research aims to determine the effect of droplet diameter size 
(dC0/dB0) on the flame spread rate (𝑉𝑓) and determine the effect of the inter-
droplet distance (S/d0) on the the flame spread rate (𝑉𝑓) on biosolar fuel in 
microgravity conditions. 
The method of the research is an experimental method. The test instrument 
are made to put fuel droplets inside the combustion system. The test instrument is 
dropped from a drop tower with a height of 6m, is done to get micro conditions 
which is approach to the actual condition of the combustion chamber. The droplet 
diameter (dC0/dB0)  was varied with a size of 0.5, 1.0, 1.5 mm in the droplet 
distance (S/d0) = 5,6,7, and 8, with the experiment being done three times. The 
flame spread rate in the test instrument is seen and recorded by the PENTAX Q 
30 fps camera. 
The results that the highest flame spread rate is found in the droplet 
diameter sizedroplet (dC0/dB0) = 0.5 with a flame propagation rate of 150 mm/s in 
the distance between droplets (SBC/dB0) = 5.Testing with the distance between 
droplet 8 shows the lowest flame propagation rate for 1.5 droplet diameter with a 
value of 8 mm/s.The increase in droplet diameter causes the droplet surface area 
to become larger so that observed the time of flame spread (𝑡𝑓𝐵𝐶) decreases, then 
the greater distance between droplets also causes the observed the time of flame 
spread (𝑡𝑓𝐵𝐶) decrease due to the phenomenon of evaporation that affects the 
droplet reaction, so this research got results showed that the flame spread time 
(𝑡𝑓𝐵𝐶) increased and the flame spread rate (𝑉𝑓)decreased as the increasing 
droplet diameter (dC0/dB0) then the flame spread time (𝑡𝑓𝐵𝐶)  increased and the 
flame spread rate decreased (𝑉𝑓)as the increasing droplet distance (dC0/dB0). 
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